MRI and quantification of draining lymph node function in inflammatory arthritis.
While erosion and tissue necrosis are the end-stage result of inflammatory arthritis, factors that can predict their initiation and severity are unknown. In an effort to identify these prognostic factors we developed contrast-enhanced (CE)-magnetic resonance imaging (MRI) for the mouse knee to assess the pathogenesis of inflammatory arthritis. Using this approach to study synovitis and draining lymph node (LN) function we first demonstrated that the LNs of TNF-Tg mice at 5 months are significantly larger and have greater enhancement in comparison to wild-type (WT) mice. This difference correlated with the abundance of dilated LYVE-1+ sinuses in the draining LNs. Dynamic CE-MRI further demonstrated differences between TNF-Tg and WT mice in the kinetics of LN enhancement. We established an LN capacity (LNcap) measurement that is a function of both volume and CE. We demonstrated that TNF-Tg mice have a 15-fold increase over WT levels at 5 months age (P < 0.001). Amelioration of arthritis with anti-TNF therapy resulted in a significant decrease in LNcap (P < 0.0001) that approached WT levels within 4 weeks. Interestingly, this functional decrease was not associated with a reduction of lymphatic vessels, which persist after therapy in both LNs and synovium. To assess the relationship between draining LN function and synovitis, a regression analysis was performed that demonstrated a significant negative correlation (R(2) = 0.63, P = 0.01) between LNcap and synovial volume. TNF-Tg mice with a lower LNcap display an accelerated progression of arthritis. These results indicate a protective function of enhanced lymphatic drainage in inflammatory arthritis.